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We present the case of a newborn patient with diagnosis of proximal jejunal atresia type IIIa, compli-
cated with volvulus due to a congenital band. An innovative and alternative procedure is proposed
compared to other decompressive and functionalizing stoma techniques utilized for diversion of fecal
stream. In our case a T-tube enterostomy presented multiple beneﬁts for the patient. The advantages of
the procedure used are discussed.
 2016 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).Small bowel atresia is a common cause of intestinal obstruction
in newborns. Most intestinal atresias are of the simple type asso-
ciated with a favorable anatomy for anastomosis and reestablish-
ment of the intestinal continuity. Complex atresias include a much
smaller percentage of cases and are linked to a greater likelihood of
postoperative complications and high mortality rate [1]. Patients
with type IIIb atresia (apple peel) and type IV atresia (multiple
atresias) are the classic examples of complex atresia in all its vari-
ations [2]. Simple or complex atresias may be associated with other
pathologies such as gastroschisis, meconium ileus or volvulus.
These associations could increase the rate of complications pro-
longing the hospital stay [3]. Intestinal resection and primary
anastomosis with or without enteroplasty is usually the surgical
technique of choice for simple atresias. In contrast, complex atresias
may frequently involve conducting decompressive and functional-
izing stomas. Some alternatives described in surgical literature are
the Santulli and the BishopeKoop techniques [4,5]. The signiﬁcant
disparity in the size of intestinal ends, the increased wall thickness
and the intestinal dysmotility with decreased peristalsis are
important anatomical features to be considered by the surgeoninic, Santiago del Estero 280,
0 3550.
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Inc. This is an open access article ubefore the operation. These conditions may force the surgeon to
create a proximal stoma, despite the increased morbidity and
mortality of this procedure [6,7]. Our patient had a proximal jejunal
type IIIa atresia complicated with a jejunal volvulus due to a
congenital band. The peritonitis caused by intestinal perforation of
the twisted loop, the unfavorable intestinal anatomy and the
proximal location of the anastomosis were the basis to perform a
T-tube enterostomy. This paper proposes an intubated enterostomy
with a T-tube for the treatment of proximal intestinal atresia. It
describes the advantages of intubated enterostomy over other
techniques. We highlight the lack of need for an ostomy to prevent
skin complication.
1. Case report
A male newborn with a birth weight of 3.9 kg, born from a
primigravida by C-section delivery at 39 weeks of gestation was
referred to us on 48 h of life because of suspected congenital bowel
obstruction. In retrospective, a prenatal ultrasound showed the
presence of dilated bowel loops with a presumptive diagnosis of
proximal bowel atresia (Fig. 1A). Physical examination showed
severe abdominal distention and delayed meconium passage. The
nasogastric tube had abundant bilious drainage. In the postnatal
abdominal radiograph ﬁve to six small bowel air-ﬂuid levels were
observed with absence of gas in the lower abdomen (Fig. 1B). Annder the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Fig. 1. A: Prenatal ultrasound showed the presence of dilated bowel loops with suspected intestinal obstruction. B: Erect X-ray of the abdomen exhibited dilated loops in the upper
abdomen; with paucity of gas in the pelvis.
C. De Carli et al. / J Ped Surg Case Reports 7 (2016) 39e4240exploratory laparotomy was performed conﬁrming the diagnosis of
proximal jejunal atresia associated with perforated volvulus due
to a unique congenital band (Fig. 2).
1.1. Surgical technique
We performed an exploratory laparotomy with resection of the
twisted and perforated bowel loop (20 cm of jejunum were pre-
served in total). The anastomosis was carried out by performing a
Nixon enteroplasty on the distal end of the atretic bowel due to size
disparity [8]. Extramucosal end-to-end intestinal anastomosis was
achieved with separate suture of 5/0 polyglycolic acid. Prior to the
closing of the anterior face of the anastomosis, the T-tube was
inserted through an enterotomy in the dilated and hypertrophic
jejunum approximately 10 cm away from the anastomosis, and
secured with double suture (Stamm technique). The short distalFig. 2. Operative photograph showing tortuous and massively dilated jejunum around
a congenital band. The twisted intestine caused intestinal perforation and peritonitis.limb of the T-tube was directed toward the anastomosis without
reaching it, and the long proximal limb was oriented toward the
ligament of Treitz (Fig. 3). A transanastomotic feeding tube had also
been previously progressed through the lumen of the T-tube to the
short distal end (Silgmag 6 Fr silicone). Finally, the anterior face of
the anastomosis was ﬁnished and the T-tube was exteriorized
through the abdominal wall ﬁxing the enterostomy and ensuring
the proximal dilated and ﬂoppy jejunum against the anterior
abdominal wall (Fig. 3AeC).
1.2. Postoperative follow-up
Early feeding was started 24 h later through the trans-
anastomotic tube. The nasogastric tube was withdrawn on the 3rd
postoperative day. The T-tube initially presented a bilious drainage
of 90 ml/kg/day and was clamped on the 4th postoperative day
when it accounted drainage of 9 ml/kg/day and bowel movements
were present. On the 5th day, the transanastomotic feeding tube
was removed and the T-tube was clamped. Enteral feeding was
started and was progressively increased. The patient received total
parenteral nutrition for 10 days. The T-tube was removed under
sedation in the neonatal unit care 21 days later and spontaneous
closure of the enterocutaneous ﬁstula occurred rapidly with no
complications. The patient had an uneventful postoperative follow-
up period of 120 days.
2. Discussion
Intestinal atresia is a frequent cause of neonatal bowel
obstruction. It is known that the most important cause of mortality
remains to be short bowel syndrome. Therefore, extensive small
bowel resection and excessive tapering of the dilated loop should
be avoided. However, complex atresias remain a challenge for the
surgeon, and some of them, demand bowel resection and proximal
enterostomies. Jejunal stomas require careful and appropriate
postoperative management, particularly in preterm infants. The
location of the atresia seems to be one of themost important factors
to consider as it may increase morbidity. According to some au-
thors, the more proximal the atresia is, the greater the damage to
the intestinal wall may be. Tongsin et al., have mentioned that it
would be incorrect to consider jejunal and ileal atresia as
anatomically identical. They postulate that the jejunal wall is more
compliant, allowing a proximalmassive expansionwith consequent
loss of peristaltic activity, therefore worse results are obtained
compared to ileal atresia [9]. Sometimes, the tapering and bowel
Fig. 3. Intubated enterostomy (technical steps). A: T-tube preparation for the operative technique (20 Fr T-tube). Note the feeding tube going through the T-tube towards the
short end which is oriented close to the anastomosis. B and C: Intraoperative image that show the T-tube inserted through an enterotomy into the dilated and hypertrophied
jejunum. D: Representative graphic of surgery.
C. De Carli et al. / J Ped Surg Case Reports 7 (2016) 39e42 41resection of the dilated loop can achieve a primary anastomosis, but
occasionally it requires a decompressive and functionalizing en-
terostomy (Santulli or BishopeKoop) [4,5]. On the other hand,
intubated enterostomies have been used differently in complex
congenital intestinal atresia. Federici et al., reported the use of an
intraluminal silicone tube through ﬁve successive anastomoses in a
case of type IIIb atresia, with successful results [10,11]. In 1987,Elhalaby described a simple technique for preserving maximum
length of intestine in a premature patient with type IIIa jejunal
atresia. The author conducted a primary anastomosis with a tube
proximally directed through the cecum into the small intestine,
which acted as a stent for the anastomosis and enabled decom-
pression of the intestinal contents of the dilated proximal segment
[12]. In 1988, the T-tube enterostomy, more proximate to our
Fig. 4. Aesthetic results. Image taken one week after T-tube removal (1-month post-
operative time).
C. De Carli et al. / J Ped Surg Case Reports 7 (2016) 39e4242technique, was mentioned in ﬁve patients with uncomplicated
meconium ileus with no morbidity or mortality associated, but so
far it has not been reported for management of proximal jejunal
atresia [13]. We describe multiple beneﬁts of this technique.
2.1. Advantages
- T-tube enterostomy avoids the skin stoma complications. Thus,
one of the critical issues for neonatal stoma like high stoma
output with local and systemic complications may be pre-
vented. On the other hand, the T-tube demonstrated to be a
suitable decompressive and functionalizing enterostomy.
- Proximal long limb of T-tube ﬁxes the dilated loop against the
abdominal wall stabilizing the anastomotic opening and
favoring the antegrade peristalsis (Fig. 3C). Intubated enteros-
tomy could reduce tendency of the surgeon to resect dilated
proximal bowel (considered subjectively without peristalsis)
preserving a higher surface of absorption and avoiding short
bowel syndrome.
- The T-tube simpliﬁes the placement of the transanastomotic
feeding tube. The feeding tube is placed through the lumen of
the T-tube toward the short limb which is oriented to the
anastomosis (Fig. 3A and B). It allows a sterile, simple
and reproducible manner to place a transanastomotic feeding
tube.- The technique avoids additional surgical procedures. The
T-tube can be removed in the NICU and allows spontaneous
and immediate closure of enterocutaneous ﬁstula.
- It allows contrast studies of the bowel to be donewhen stenosis
or anastomotic leakage is suspected of.
- Aesthetic beneﬁts (Fig. 4).
While there is no standard surgical technique for the treatment
of the complex congenital intestinal atresia, it is known that the
early placement of a transanastomotic feeding tube and the ten-
dency to perform intubated enterostomies result in lower rates of
complications and better prognosis [13]. Even though there is not
enough experience reported, procedures that involve intubated
enterostomies have been more encouraging in the treatment of
complex intestinal atresias. The intubated enterostomy technique
could be expanded to more patients according to the bowel anat-
omy and the inventiveness of the surgeon.
3. Conclusion
T-tube enterostomy is a safe alternative for proximal jejunal
atresias. It offers many advantages over other procedures described
and it is simple to perform. The technique could be extended to
other complex intestinal atresia cases.
References
[1] Ekwunife OH, Oguejiofor IC, Modekwe VI, Osuigwe AN. Jejuno-ileal atresia: a
2-year preliminary study on presentation and outcome. Niger J Clin Pract 2012
Jul-Sep;15(3):354e7.
[2] Lee SH, Cho YH, Kim HY, Park JH, Byun SY. Clinical experience of complex
jejunal atresia. Pediatr Surg Int 2012 Nov;28(11):1079e83.
[3] Snyder CL, Miller KA, Sharp RJ, Murphy JP, Andrews WA, Holcomb 3rd GW,
et al. Management of intestinal atresia in patients with gastroschisis. J Pediatr
Surg 2001 Oct;36(10):1542e5.
[4] Santulli TV, Blanc WA. Congenital atresia of the intestine: pathogenesis and
treatment. Ann Surg 1961 Dec;154:939e48.
[5] Bishop HC, Koop CE. Management of meconium ileus; resection, Roux-en-Y
anastomosis and ileostomy irrigation with pancreatic enzymes. Ann Surg 1957
Mar;145(3):410e4.
[6] Calisti Alessandro, Olivieri Claudio, Coletta Riccardo, Briganti Vito,
Oriolo Lucia, Giannino Giuseppina. Jejunoileal atresia: factors affecting the
outcome and long-term sequelae. J Clin Neonatol 2012 Jan-Mar;1(1):38e41.
[7] Kumaran N, Shankar KR, Lloyd DA, Losty PD. Trends in the management and
outcome of jejuno-ileal atresia. Eur J Pediatr Surg 2002 Jun;12(3):163e7.
[8] Nixon HH. Small intestinal atresia. Proc R Soc Med 1971 Apr;64(4):372e4.
[9] Tongsin A, Anuntkosol M, Niramis R. Atresia of the jejunum and ileum: what is
the difference? J Med Assoc Thai 2008 Oct;91(Suppl. 3):S85e9.
[10] Federici S, Domenichelli V, Antonellini C, Dòmini R. Multiple intestinal atresia
with apple peel syndrome: successful treatment by ﬁve end-to-end anasto-
moses, jejunostomy, and transanastomotic silicone stent. J Pediatr Surg 2003;
38:1250e2.
[11] Romão RL, Ozgediz D, de Silva N, Chiu P, Langer J, Wales PW. Preserving bowel
length with a transluminal stent in neonates with multiple intestinal anas-
tomoses: a case series and review of the literature. J Pediatr Surg 2011 Jul;
46(7):1368e72.
[12] Elhalaby EA. Tube enterostomy in the management of intestinal atresia. Saudi
Med J 2000 Aug;21(8):769e70.
[13] Millar AJ, Rode H, Cywes S. Management of uncomplicated meconium ileus
with T tube ileostomy. Arch Dis Child 1988 Mar;63(3):309e10.
